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PURPOSE: A semiconductor 
device is provided to reduce a 
parasite capacitance and a 
parasite resistance of the 
source/drain region by reducing 
an area occupied by a 
source/drain region. 

CONSTITUTION: The 
semiconductor device 
comprises an isolation region 
(101), an active region(102), a 
gate oxide layerdOS), a 
source/drain region(106), and 
an electrode(104). The active 
region(102) is contacted with 
the gate oxide layer<103) at a 
first plane, and a part of the 
source/drain region(106) is 
disposed at a top of the first 
plane. The electrode(104) is 
contacted with ttie source/drain 
region(106) at a second plane. 
The second plane has 
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prominence and depression, and is disposed so as to have a predetermined angle 
against the first plane. 
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4:»sais^ a ««s^s s^t B}E«i§»fe ?llo|S4^sa,^ 4i>/Eaiejs^. 4i:fi/=aiS!s^oii a^i^os ggj- 
s a^s sgf^ci. ass^oi ;9i i soii/d ?^lOlM<i^5^a^3^ a*£iffl, 4::i/=aie!S^2i s^^:?^ jii i a ^¥Oii uhxi 
so. a^oi Jii 2 aoiw 4;^/=aieias^2f s^skm. »i 2 as «i i eoii chsh ais oi^n 21a. 

ass 

£5 

E IS 51101 ea = ( 104)21 ggfgfOfl CASH ^'S! S§f (X-X' )oS ^AIOJI Idl dJE e^Exfl§;t|(10)g UEUHfe 93 



£ 3S e^EJIISXISI 7|^Sifg 9HSf2!og U&LHfe. Bh£HI§i|(iO)2| BSE: 
E 4fe a^£X^I§x|2| ^I^Sgg :HSf5!og UEHJIfe. sans, af£xi|§xi2| BS£; 

5fe ^IOIMa^(204)c, sg,gf«, CH3H ^x.g,8,(x-X- )os geS.^ ^A|«| 2«l OS e.^Efl|§X,(20). UEHJlfe 

^E |S ^I0IMS^(204)^ SgfgfC, CHSH ^^^^^x-V)^^ SSS... 20,, I^S OB efE«.§.,(30)8 UEfL^fe 

E 7S Smai a^fSJIIOII/cl 6IAI0II 3011 M^S S^Efllgll* U&LHfe BSE; 

E 8(A) LHXI 8(G)fe SiEJ||§xl(20)« ^<ihStfe S§o, 2| cf3j,^ ^E^LJ,^ 

E 9fe ^lOIMS^g SStfOM CHSH ^S!SS(X-X' )og ib&. ShESISfl. uauife BBE: 

E 10s nm Mom omsi ^iioims^ aja, saQf(305)s :?fa ^ioisa=(304) ^aoii Qg§^^a-Q|(308)oi -o^ 
E lis s£ia 4:>i/Eaiajs^§ u&y^ e>Eiii§t|o| gas; 

E i2fe gesol ?eis. ^-/EBiiais^oi a aas^BiSBfos^g g^go, ^^^^^^ ^^^^ ^^^^ ^^^^ 
E 13S bfeais aaf<iK)ii :>ie!& g^gaf^sfss u&mfe bhe; 

E 14te S^m S^fe g^gSf^hgg U&yfe BSE; 

E 16S e 6IA1011011 cHsshoj ^ESPies uaufc sse: 

E 17(A) mXI 17(G)fe S ^^goil mm SiESnSXIg ^^L^6^fe S§°| 2| B51IS U&Ulfe Ea: 

E 18S ^,0|ea=(507)£| Sgfgf(H, □6H ^^g^S^(X-X- )os SBSh. S ^gS, 50,, ^,£^,^,,3 ^f^^, 

.f.r*^ ^loi-a^o, ^..g..8f(x-x.)os seg,, = 

2>^0| ^^(d)£| 2liHMa »g eiEXIIgXIS U&uife BBE: ^1"'-^- Atoi-I 

E 19(B)fe S ^AIOII 621 yE«l§X|£| gllfSSS U&Ufe EB: 

^£^20S ^|0|ea = o, ggfgfoil CHoH ^^-JE^(X-X' )o^ ^BSh. S ^^go, ^^,0,, qoiI Ifg e..E«|§J|S UBUIfe B 

E 21s CHQIPilOISa^OI XllgSfe. s ^.go, 60), COS ei£J||§xlS UEUHfe BBE: 

E 22(A). 22(B). * 22(C)fe ^i!ja *f<K}SM §^sp, ga,o( g^go, y^lg UEILHfe BBE: 



^gJSm. at 120S §2}- 2? 800'C(§4: ^' 30^ 2? 850lC(14i S^II'I): 2f 10^ 9001C(14: 

): Sfe ef 30S 2,' 8501C(<i^4l SSSfSJ g»£ie ^S&OII 2I6H N-ffly ^gHXI^^aoH 3§[ caioi 

- E 24fe ejois(i:>;/caioj s«M §S5^:»l 9\m s&s)m so Kev°i ^gjonuii^ ^ sx i ,5/011 2 £e& ix ic „/ 

era a2| gkg ^gj§t ^. 2t 10s 2f 10501C(§4: S¥i:»l)OilAl 3^ g Oiy i!(RTA)01l 2|oH 11159 N-XHy egHji^. 

aoii agt Qioias uaufe es; 

E 25fe MMOIS(it:^/ = eilSJS^§ m^5[D\ S^g)§ 2? 15 KeV2| ^giOIIUXIS 2f 5x 1C ,5/cra j2J E^^o 

S ^gJSm. 2f 120s 2f 8001304: Sf 30& Sgf 2f 850t5(i!4i los ^21 900t:(§:i: m 

at 2f 30S mSi 2? 8501C(^L^4i S?I51)21 saShSI SXH£IS ^fflSOII 2|8H HISS P-ffly MaXI^EIOll a& 

Qioiaa uaLHfe se: a 

£ 26S fiS0IS(4i>:/ = aiei S^Sf:?! S^S)S is KeVa ^gJOIIUiJIS a? &< 1 Jcm z Efe 2? IX IC , 

./cm^SI SfS ^S)& ^. 2f 10^ SS.^ 2f 1050t;(§!:£: S^D\mM\ 8 OIUi!(RTA)OII SI8H P-XH^ M§HXI>i 

aofi a& Qioiaa uamfe seoia. 



stssi 



oiaist SfliM ^^m^ 3msi gfgg Mg!i3:i::^a2i xHy§^oii ejg^ ^ :^/Eaie!s^2i g&soig ii^Aisi^ s 

^21 gf*4K)ll :i:Sja 2ISH il^rS Sl.^aOII'h ^SS 4- SIP-. 

E 22(A). 22(B). S 22(C)fe ^ajg a^<i^SS ggSPI ¥l& #eH2i g>g!2| &3||S UaUlfe SaEOID. 
E 22(A)0II EAia d^2^ ^01. ^^Ol §a9v(i006)oS §Oia 51IOIMS^(1005)OI e^Efll^^lOlill (1001)&^0|| 

ssafeQi. 3 A^ololl 9iioie §3B|(ioo4)oi Bigaa. &>Ex-ii^ioini(iooi)fe sie>3S!2s sss^ (ioo3)(^£is ^le 

OS ^^§) % 4i»^£IS^(1002)(^£IS (!L^S^e^ES ^SS)S SS&Q. 

cm. E 22(8)011 EAis tif2} ^^01. ^disssoi s?? (^>/Eaiej«e? )oiis? <y@i^ei oiimiiiAig ^mmm k\ 

gShOl ^£l5e|(1007)g SSAI91/H. 4:>:/EaieJS^2J ii^i-a S}<ygg^ (ycflis ^ag)m g^Ama. ^MSisiej 
Olin|e)A|gSSSS SS^ ^S1S3HSa «I86-196577S0II SDHSOI SiD. 

.v:?(C)Oil ^K\-3. iJ^9j :!iOI. *?i51?>i-'K I008)01 § v-i '.-I ;^t'?HH<':i (1010)01 iaS!ii:ii||<M(i0C3)M •JfiH if /.I' M '^i-./i 



^(1007)011 sesa. 

^£iaei{oiiiiie!Ai§^aie. Dg§^£is m)o\ aiBS^ s^a ^. 4::i/=2iia!s^s sas^Ei^ g^sois 

01 ^glSD. xHyS^ ^^(Hl UHXia rixeia ^aiSa^OII g^SOISS ^gJSSSMI. eeHX|>iao| j||gg«o|| □31) ^ 

sia. 

61 :4lX^e^ls^(1oo2)7)^xl 4::i:/=ai2!s^(ioo7)oi esaa. e^iiMfioi oiai& 4::i/=aie!s^(ioo7)oii ssa ra. 
2f 4r>i/=ai2is^( 1007)21 soife cfga aoi ggsa. 

s Ahoioii msaa. e^iisss ^(o)§ 5>fea. seisss s isoii u&yi d^2^ aoi QhS(q)m :J^xlIl 4::/=ai 
eis^oii am ¥ixiaa. e 22(0011 uatii aisflistioii/M 2^ 4:i:/=ai2JS^(ioo7)2i aoife p+o+qMa m ^ 

OB^Ai. ^8IS3HSa fll86-196577S0ll SJHS etEXIlSXlOII © = 3 ±:i/EaieJS^OIl SJoH §#£lfe S^IS S 



aehs a^g sssnsi. sas^oi m i soiiai :>^lolM^L^s^9^J]^ s^sns, dbi/Eaieis^si gv^f jii i a 
21 4f¥oii HHaaia: a^oi ;qi 2 eoiiA) 4:>/Eaie!s^a s^skm. ai 2 aoi «i 1 aoii chsh 2,^g 01^:11 sife 
oia. 

s Si ^AioiioiiAj. ;ai 2 as aag 

S ^►goj £E ^AlOIIOilAl, «l 1 aWI CHSH 4'2!gfSfS M 1 SHSVa ^§3 ri:;/EaiaS^2| feOlfe 911 

s s^gsi E .^AioiioiiAi. m 2 as ^<ys6fg 5f=p-. 
a^oii sjH&a. 

S SgSl E as ^AIOIIOIIAI. ^51 71101 = 3^21 Sg^SfOII CHSH ^^^let gMfSS SSjefioi g^g gggfe e 
aOllAH ?{|0IMa^2| ?ilOI MS ^o^^EI ^0)X4 UHXia e§iS2J AF0|2| ^\E\D\ PilOIMS^ 

21 B¥ * 4.01 ^ilX^S£IS9?2^ 3|ia AfO|2l JiEIMQ SJQ. 

s a^ssi E as ^AioiioiiAH. 5iioisa^2i g&groii chsh ^'Sig^ gjsf°s ^§(^321 m^m mm a§fafe a 
aoiiAi ^§a s§!MS2j ^01 31101 = 2^21 a ^^i ^^i 4i»g£is^2i 311a Ami2i 3ieiaa 

^a. 

S fe»S2| E as ^AIOIIOIIAH. 3ilO|ea=?oj sytfoil DloH =^S|§> aS3fe &ha0IIA4, feOI TIIOIMS-j; 

°\ i¥ §^ t4:?l :i:AK^£l3^°l AtOISI >1£I3K (i!-ExllS7;|2| :>inif5i.lOI S g.K'!i : 1 t iAA 



^ot HI 1 a^^^Eisj ^o! ^>:/Eaieis^2i s&sol:?^ ^oi :?iiO!^a"< -^s v-._'i^£i ^21 2f 0.8 lhxi 2dHoia. 
Di iHioiMS^ ai 4i>i/Haie!S^oii pish s^u ff^ aj^egsi siu^ a^- g^gsi sgjs ois^aoii £|sh 

^i«5jo^, s ^^goil 01*^ a}£j^^lgxl Ill5i>^S^ ^'?! 1:011 soil CH8H U{^0\ 2i.^. Ai^S^ ^ £1 Ei^l S^^OII ^Xf^EIS 

-^oi :hioims^ ^01 a^g^aieoioi m.vr^ [ehtjui oj^^goiism .w'^«s^^ ags^aiae^a 

(1) ^aCHI ©se. r^>:/H5lieJS^2| I^iaX-i&OI i>±;§ 4- ^:±/Hai9J^5^2i HSS >BO|ea=s s,fc3H 

&^£^i:?l&^^2i »^a^Oil QiSH CH ^^01! 2i>ll Sa. gSf^Hs. :ii>/Heil£lS^OI! g^gSSOl Olg^gjOII SI 



acH. j^Dimm^^m(SAC) ssoi. oiiss mo\mn s^E^ ^ a,. .^j^ ..^^^ g^^so^co, 

afe 2!oi a^xi a/sEfej ois^o.;,,o, ^aoi g^xiaa. ^'^.a^^i 

PiSh ^Sa^g i,^ ^^/Hai21S^:if Sa^a SEHSI ..soil CH6H Slfafos cT g^FS 

(3) S fe^SOII ojSFS. timott ^^/Haiojg^oj g^.gp| o,a^ ..^ss .JOiE- gV?F >-^/=a|oi««oj 

^ siw, seiMs gaol soish9ii aa. - . =-i ^oui » 

sasi ^soiiAj. ssissg ^^/=eiiejs^ sa^fow m^goi gasfc: =.--=.o) ^jgoi 2| ^>/=a,o,c.o,o, 

(4) s »g2i ii ^Aioiioii mea. :iioiMa=o, .nciga^o. . , ...g^g^g t^^^ g^;,, 

ii/=aieisea^oii sig»fe. sesgg a^^Aia 4. sip. 

eoii/H *§a saiM.o, ^loiss^o, st.:^^ a ^^xfsag^ ak-:-^. ^ia A^o|o^ ^aificTBCK 

(6) s »g2i s! ^Aioiioii [&=a. ^loisa^o) (r}£t cf^oiiAi ?iioisa=°i c, 

(7) s s^s°i a ^Aioiioii (TF^a. ^-/Eaieis^g -■?msy^ --a ^msj g^.^o, s^^^^ii^^^h a^£j«:,|«mo, . 

-/=ai2js^°j aifsoife --a s^s, ^012, asoii ay gsg>pi wa^^i/H. yioiaoi -<msi 

(8) g g^goj g ^Aioiioii toaa. -aia mmm g^ea a^i^pii^^- yeapieMjioj g^go, sf6.^3ii4^°i °' 2dH 



^sfoii 2joH oia^/H. moi^oi m^j\ :?^^s^a. 

QSg^aies^s XII501I ss^gjo^ M§£i:?i iDigoii. s§o^lA^ ahss sxia £gJ3^:HU sssasi oi 

S AHSe AIIMS i!S:»h SiD. ^^^21 OilEISJAIg ^SSxIB ffl^lShfe 3^SM| Q,^CH& §.>2J 4-:^* M§K 

(10) s agsj ^Aioiioii cos^, cfss^aiaa ^^^^§oia. 

(ID S ^^SSi S ^AIOIIOII OSS. agS^aiSS SOnm OloKSI iiai2; 

(12) e ^^§21 m MM(A\o\\ dfs^. :Hioiea= gy ±^/^c{\2i a^-^^aieot s nmm^^^Ei 
AhoiHsiM sa^m^ 2ea,^H^ ^ssa. 

(13) ^ is^SOll CHoH ^XF^aiS^ S^S^S S&S^^ &f£xli:?l5^^^01i MISS J3ISg>^gS: -^2.1 

01 mmx\ oi^^^ oiis§ ^^ah^ s§.^*ha. 

5 ¥3«ia ais^ai^si oi^^a oiixie" s§oi ^s^a. D\\o\^m^D^ ^iXf^eis^ a^oisi >iai(^, 
:^/Eaie!S^ ^)aa a e ¥3?iig 3>fe agg^aieoisj iisi nHsoii. oig^^ mx\^ ssoii sish ^£is:?ieoi icc- 
ai/sEfe ^^^sEjfe sos^Ei ^^xisa. oi^^a q\\x\^ g§s ss.^ :>iioie2!= ^eoii ©ish >ii«s s§ 

Oil ^'aie OilSOil CHSH Ui^OI IHSS ISS^. ^Xf^EIS^^^Oil ^^Ei 21 S2| 5i0i£ 

^^ECF. oiixi^ ^^a^ a Haiejs^m ah^ b^ai^pi cehsoii. ags^ai^si 

(14) ty^^o^, a ^^go| bh£x^|xhx| x-i|^a^^g: ^&ieOil*l01! CHoH L ^01 XH^^ ^ ai B^^Oll ^Xf^ci 
S^S S^m^ B^l: ^ilOIMg^st, :>ilOIMa^. ai :fi!0IM2^ l^a^S ^x^ S^5hfe B^\\: IHIOIM^^ A^i>. 
2J a^S^ai^evQI JillTil IIH7?^XI 0|g/a OilSe ^^S^fe S a^g^aiSQIif IHIOIMS^SI ^« ArOIOil &^c: 



§2) a^^l^3^l4-a[:^ s xhss ?^sa. a^jaios. ?iioiea=oii cut} g^g sg ±v=eiie!s«o« cHSh g4-g~ 

[0£f/H. e ssoii/dfe (i)tiijn2! 2fg a^ig §os^fe ^>/saiejs«oi ysaisxi* ms; i! (2)1121 »i59>«*s 

s sssi oiM ^ sss &s:c}goi svess s^sm oi8F£j an oijsh&osmi sms^jw g 

201D. 



(^AIOII 1) 

ol5^. s ^^s£i ^Aiai 121 aiEJiigxis s 1 uixi as s56K)) ^s&d. 

E 1S S^EJflgxK 10)21 ?IIOIMa^(104)2| SgJSfOII CHSH 4-2!&»(X-X" )«£ ie&, ^A|0|| 1011 l&S ej£H|S?- 
(10)» U&mfe BSEOIQ. 

&.^Eai§xi(io)- ^yajos ^x^s£,g«(101) 91 »ss^(io2)s sssFfe e?£ai:»i&(ioo)4K)ii saaa ^si 

EHI&xl(10)fc S^EflPieKlOOSi »SS^(102)OII bHXia MISg S^£X^|4:X^0!a. ai£«|§3cl(IO)fe 4s»*B|«S 

^^1^-^S^^S-(102). ?IIO|e^^S^at(103). ?||0|ga = (104). IHIOIMS^ *^ §ae^(i05), S 4:r/ = aieJS9!('l06)S 

rii>i/=aieis^(io6)s 212,^21 iHioiMs^ 1321(105)011 &jg&D. 2| ^i:/Haie!g^2i ai^ss ^floiMsasf 

(103)2f SSS^(102) AfO|2J DW^qi S«S^S2(A-A') &^V0|| dHXISQ. 

2| ^^/Eaiejs^(io6)s 01 sa=( 104)21 sgfgoii chsh 4=2!?^sf(x-x')os §ea -^^oiiai a>H« 
^sa(A-A')os«Ei i^/Eai2JS^(io6)2i aaj)ni2i ^£i(h)5K ^ioisa^(io4)s #:'hmn^^xf*dis^ 

(lODS gf6H ^±51^ MUO\a. 

51101 e2 = ( 104)21 ^>:/Eaie]S^(106)2| B¥(B-B' )AfOI ( ?ll0ISa^( 104)2| ggJSfOil [JSH '^-S.gfif (x-x' )^^ 

inS)OI| ««a^(102)3f 4:»S£IS«(101) M0I2I SSI(C-C'):>1 SXH^fD. 

^. (sss^(i02)os^Q s?i5)og s2a)^ioiea=(io4) ii 4.:i/Eaieis^{io6)g :^.I^g^|^«(101)2^ %t^- 

§^(102) MOIOll CIS ^E»?i (stagger ^m\X\ 20= g^^'og S^S^(102)2^ 3£in ^Xf^£|S«(l01)°l o'""' 

SE^ §saci. 



(ioi)3f a^g^(io2) A^ot°^ chcbs >:Eh:he :i:ii/=aisiss«(io6)oii 2)sh seixpi mgoii. *2i a^A^J^ ^^ehih 
o\\M g^xiacH. ^l4:3ef^l:)^ goisH aa. 

»SS^Sa(A-A')2£^a 4;ib/Ha|O!g^(106)e| tg95m°) 4:^/HaieJS^(106)2| ^OI(h)^ 31IO|es = (io4) 

oil §4=^ ?ixi?ii aa. laf^jos, :ii>:/sai2i§^(io6)oii gess sssife ois^^gjs ^ssh ^, gsf^iej 
4::i:/=eiie!S^s 3II0I Ms^dOA) :J^7)^9l a-?»at g» aoi(h')(aas^aa(A-A')Hs^ei 

S Sr^q. fmiM. OlAjlSfg! S.^£X||§XII EQIOII SXil£i^. dl^m Bt»^S.llkDy S.jik^3.S. g^XIfi 

SiD. ?XI|2!oS. aOI(h')fe SSS^HS (A-A')oSVa 4i:i/ = ai2!g^(106)3f S^E«l:'le(100)A^0|2| 

m ri:i^/Haie!S^ (106)21 aoisAi ssiaa (i^ysiei cmos sxisi g^, 4i^/=aie!s^(io6)2Ufe s.na2i £ 
ass as^oii 

£ 2fe ?IIO|ea = ( 104)21 eg^SfOII CHoH 4'5!g^Sf (x-X' )«£ §33, 6{A|0|| 1011 Bh£aiSX|2| 9a0ll/H SS2| 

E 2011 EAIS m2i SOI. i:i:/ = a|oj§^(106)2| HS^ bH<y(EA| £>§)§ §^S^:7| ?ISh S§!M«(107)2| SiV 

SOI 4i:ii/=aiejs^( 106)21 saoii ^xiaa. ei!js8(io7)2i siaeioi £ 2011 eaieioi 2isu. ssiea(io7)s 
¥ uHasi a¥S sss JH^aa. 

£ 1§ OA! SSoia, e^£3ai§XI (10)01! Al. 2| :t>/£aie!S^(l06)S S^§^aa(A-A")&^2| 4::±/£ai2JS^(106) 

oil 210H §sa= a^jffiQ a e sa^is g^^a. a}£xii§xi(io)fe ms»si e}£xiisxiaa :t:/£aia!g 

2?(106)Itt ^^UHd AhOIOIIAI a S^S aSjeXHSS SJfeD. ^. SS!S«(107)2| 21301 3^. SJ£ai§a(IO)fe 

4:>:/£aieJS^(106)3^ ^¥bH4! A^OIOI|A^-i^:i:S SSjsjHgfg ;g|s» 4. gta. 

"SizmsxiiWDi saisi el£fll3Xl2^ sijeh ssiMx-isrs ^s.m ^yns s^oii. e.^£xiisfl(io)oii 2|sh as; 
, *3i 4i:i:/=aia9^(io6)oii 2I8H g^s s^jg. seji2i y£Xfls«fia a sfjii sisa 4. o^q ^ ^^/saii 
ejs^(io6)]if y£ai3ie(ioo) Amisi asasis ssimxhss mD\M3\x\ an 4- sioi/h. aa^ios aers 

DjafAi. a^£ai§xi( 10)011 cosg, m:>u\3\x\ afn ssa^i. :'i^g^(ass«). % ^laxi&s s^iAi 

ij 4° 9ia. SUf^^S. 01931 S Mg<!>^S^§!^(transconductance)S @S 4° StCf. 
0I8K S}£»l3xl(10)2l aW2| SSS ^S&Q. Si!jM«(107)Olli= 2|2tSI r^£/£ai 91 (106)011 ^?UH£!§ S 

?ie s^oi m^xifc ass 

e ssoii 2isja. as2i «s ssoiia) 3fl»a5^(D)2i uisoi dh^? sfoh^j, msnsi efsaisaa binsKM 4::/= 
ai£js^(i06)2j :3i^na^oi i'±Ba. £&. a#ss:3f s§iMS(io7)oii dHxia e^ii^a ssh (^. ai^s^dio) ^ 
assva) aoiJii. :ji^3HSoi ch i^^^aa. sa^jos. e^£ai§xl( 10)21 a#^s^^oi m^^sn. 

£ 3e rimuss :hs?2!os uamfe. e>£fli if xi( 10)21 eaEoia. £ 4fe :3i^nsm ^HSf^jo^ uefuife. 

21 Sh£X1l§XI( 10)21 &a£Oia. £ 3 SH 40IIAI, Rcontfe Rsdfe ±d/BSl\21XiS: SI Rejfe S&a gS( 

±9\ as¥)2i afcHXHSfs u&yja. 

e}£fli§xi(io)oii ajs^. seiMS(io7)oi ^;i/ = ai2jg^(io7)i2i g*s^fe sao^va JH'^mxisi geii2i 

Sl£»l§ilffia OH^ (£ 4 &3E). e>£fll if Xl ( 10)2i ±:L/E.Si\Ql H&g §0121 eiEaiSxIMD SfQ. 



(^A!01l 2) 



01 S g^S2| SIAIOII 22J S}Efll§xl(20)« E 59 SZSm gg&Q. 

(20)s UEfuife easoiD. ^ -tflioxi 

efEXII§XI(20)- 4.XfS£IS-(201). ff^S^(202). ^IOIM6fSf^^(203) . ^IOISS = (204) ?(IOI^xh= :«o,d> 
(205). ^-/HailS!S^(206). * S^es(207)m S^S.^^. ^101 MS = (204) 2, g^.^^oil D13H ^i.MX-X^)o/:c; 

S^(106)0| .IE^^^(^I e^S.^ g^mCHBfE S.^£Jfl§JI(20)^-^>/HaiSJS^(206)S e^EXBSfldorsT = 

BfEXIISXI (20)21 »ISgfaS 4<A|0f| 3 40«/d ^^^Q. 

(^AIOII 3) 

olSK s ago, ^^,0,1 30, e^sEXflsiisi m^gfag £ 7 a sa uixi 8g» ssskx ^isenif. 

«l..e.(301). ^.f«a,g^(302). .,0,M...^o^.(303). ..0|MS^(304). .lOIMS^^^l ^'^(^sT^lf™^^ 

E 7oiiAi. s^EXflsxio, sl4.3^s^|^(F)2^ sae ^iioiMaoi* s^e^ 3iioiMa^(304)oi spuaa ?iioisa=(304) 
cfe :^xfs£i§^(302)oii am ?iioiMa^(304)M aajeisf^i ?ish ga^eiei- oms uaaa. ae^^og o^^^c); 

F/30ICf. * ^ 

2,^ ^-/EaieiS^Oll o|5H §og^ S^EX^PI& HS^o, gajo 3_(b+c) s^oil Mg«X|-6|o| XIOIM^S 2>o = 

:fli^^s ^ ap. ^isaiog. «(a-(b+c))s E^u E- -siEiM ^§sh- g^goi --a ^^^^^Eimi^lTm 
sssi tfoa;^. :)i^xi&oi sjhsi mJisx} at & i^^a aesgoii am s±s. sioiof g^a. 

?a|2!0£. £ 70J siEaiSxIfe DM ^ F=0.24u raOII ajgH ^5,13^, cHs^ie! I|4^ WefQIEIgS a^3f SQ- 

a= 2,» o.16g m. b= 2* o.05m m. c= 2f ± o.OSu m. 

E 8(A) mXI 8(G)fe a^EfllifXIM MS.m^ §§g CHHSie! e^liS UEftHQ. 

SXia g.^as Alg&ogMi. i;^h^eiS«(302), ^!0IS^^aQ^(303). ^IOIMa = (304). * ^IOIMS^ §o,a. 

(305)01 e^£x^ple^(301). Efe e.^EflPi»^i xiige mm^m sa s^). ass^aiso.og ^Zl ZZl 

a=K304)^oii ^£l^i^s^s..(306)0l g^aa. ^ioims^ ia^^(305)g ^ais^^sj- sy ^E\Bmsi--i^i l^Z 

^ aa. 21 ^101^3= §9Q^(305)@ £ 8A #011 EAIS dfSf i^OI . Be^S o^y. 

E 8B0II EAia df£f ^01. PS§^r3ISa,^(307)OI If-- ^1 §g (CVOg ) C«l Pj§H sjx.^cf. 2}Ex^l9|^K301)o, .^>h 



aPieOODLHOII aft^i! W. e^EflPISOODSI SSS^Saa OSS^dlge^OOZ) AfOISJ 311^011 flISEi <i^5^9fS 3 

21 ujdhxi a= a^oi s2Ha?i aiisoia. 

SSSS«HS3f C}§§^£| = aK307) AfOISJ 3(ia0|| X^^<i^Sfa^OI g^Sfe 5a g^IISPI ?I8H>H. 0181-21 SS!§ XHS! 
£ 8(A)0II U&yj etESISxIOIl/d Dg§^eiSa}(307)0l 4= 2^a. 

S ^AIOIIOII SISfS. Ojibl bH:?!^. Ol^gOl Sf -100"CS SXISfe HiL fflll^. * S 5J^(deposiyion furnace) 

fi sssffe nei cvo(LPcvD) §xi:>K s^eapissi s^g^sasi- si^ia ass^aisar Ahoisi jiiaoii x^a<i^s^a,^s 
ssshxi am o^g^aisefg usjAisi^ai Aimso. 

=?m^£.^. ag§^£iea[(307)oi iisjaiJi 2!so«. ysjiiiJieooixsE 8(a))s g4i?ii sesjo^ aussid. ]c^a<i^2^ 
a^oi ^. e^H«i:?ie(3oi)s oiibi tiH:?i^s e^^aa. oiibi dH:'i4!S et^ sehoii sxH3m aui* J9i:>i8t:?i ^sa 

so. 
a. 

saisi Lpcvo sxioii/H. smJiJi mm se^oii cxssi ss^soi ^eas. 9110101:7^ si^soii e^^acf. m 
s*f9 s=xf2i di4:SSoi ^£is5?ioiit)a &mmoi, ag§^£iEa^oi si5!g:)i soil ^aie^ioiiH Hsoii xfa 

oi2f g£i. s ^Aioiia LPCVD §»oii 0=3, a^£fll:'leol e>^a:?i soil, ^*^a gs»« assi «i:?i3fE 

ii oiifesol ef -lootis sxisfe 84: DIXIES Bf£«i5ieoi si^aa. a3}2S!ss. »a<yaeioi ssaxi as 

am BJtioiiAi, £E 8C01I £Aia bha aoi. iHioisa^ saQi(305)oii ag& etsfsi ^^oii ass^dissioos) 

01 ^74XI£4 QSS^aiS°^(307)OII OIS^S CHIXie!! SSOl ^SaCK. 

oig^s oiixieH ssol asa ^si ags^aaaj ^»o| cf«^ 2|2|o| 4:»sais^(302)a 2!oi£ em 
gaoiot §ta. 

E 9011 EAia bi-2f aoi DiE\(a)D\ a^m^^\B^ m^9i ^{d)ea ass? si-a. oigfs otixiaijoii 21^1 ^aigiJisf 
(301)01 s^a 4= 2ia. [»£f/H. 4!e.i5e^£Xii:'ie(3oi)oi ^am srof s&e.iB a#3^ e:)f6m aoia uhsou 

Dl§^£lge|*«o| a(d)S ?1IO|es = o| = , 3i|0|M §^^i^e^(304)^^OI| S^a ^£ie<:i^2fe|(306)e S 

esffe ^01) sy a^ia 3iioim c:}g§^£isai{307)2i ^Jiioii 2J8h g§aa. ^xns}©^, agg^aiesi *«oj ^(c) 

S d>a+c» S^SHOf &D. S ^AIOIIOIIAI. a= 0.l6uni: c(?IIOIMa^(304)2f 4:XfS£IS^(302) AhO|2| gafaag 
OiB) = ef ± o.OSg tn: d(PS§^£l59|^^2| ^) = 0.3g S£§.^ 31101 MS ^(304)°] BxPh 2,t 300 nm Ul 

II 2,' 400 nmS Xisan. S^ia 31IOIMag§^£ISaf(307)2| ^ 400 nm yX| sOOnraos Xisaa. 

agfSf mSfOIEI SiMS F=0.24ij m ^?a!SI B^Sh OllOia. a>bh c S d>a+cS g^SJ^ lUdfOIEI ^mm SHgSfOI 

B gfse ^Ai^^ 4'£ air^. 



£ISS RIE §«» MS3K)| ^SSQ. S&§Sa§^|(EPO)^^ Cfg§^£l = a,^(307)OI 2f io% lh:CI 2t 30%S 'stHOII^ia 

E 10011 EAia dfa i^OI. B^Sh 0I1XI9H ggg 4!S&2SMI JIIOIMS^^^ aQe|(305)OI H MOICHI JHIHS >^^EH^ 
?II0IM<S^(304) ^?IOI| Qa§^£ISaf(308)0| l^^iSD. 

ass^aiea^M ^^./Heiisis^og ois3f:)i 9\mM. e 11011 eais uhsf aoi i:.>/=a)is!9^s •fai* 
a2:^^ 2ia. ~ 

s ^Aioiioii/d. »i:hs s^oi ohy §«oi eiixii^eafr^Bs aoum. Ee^oioiisoi ^VEaiaasss ««8^^l «8h 

3IIOIMa= ^^01 D\&R^OH QI6H 4'2)0I 0^y 3^0l|£(=. JHOIM^Z-h sf^ap Q g ^^m g^OflE) 
EaieiS^SI S£l« «}4!SI SPI ?|3H Wi= §£S1 AhOIEOIISOl SISiElE- dlSOl ^SSQ. 0|£|& OUSOI b^g"==''«^ 

Qi, olfe ?«oie^5f sf^aa a e ^^^m :>\xm. 01 jiioimvi'k ?Hoi^a=o, ^^oii mssm m?im m&D[ 
oiiAj MS2f % 6hiJi2i s&:>t>ts sieiss RIE s»» A^s8^o^ oie sesi afoieoiisoi ^ssao. 

?iioies= Da§6!£ieat(304) fe^vsi 4^£l^<^^aa^(306)ol Oils «i:Ma ^t. 4:>i- Eaisigsjg g^sfE^ g^g 
olsol ^gjaa. s ^Aioiioii sisfa. e 8(d)oii EAia bfa aoi. 5iioisa=(304')ci, ^ ^./c^oi«« 

(308')2| ESOl SAIOII g^aCf. ' 
OlSf. S ^AIOIIOII OlS^SJSasi OIIB ^SShQ. 

OliaCH. 3II0IH Oas^ai^a^oi i?2)|(f)fe a? 200 nm LflXI e,^ 250 nraHS Sm. ?IIO|es= ag^oilAl ^^i-a S^2| 

aaiMoi(g)(E 7)fe 2f 2oonra iMJi 2f aoonnios &a. n-ffly Maxi>ra2i ois^asi g^, eioisoi af~ix iTlh 

XI 2f IX 10 „/cni3SJ E^ifos Of 20keV UIXI sOkeVSJ OHUfJIS ^gjaQ. p-XHS eeHJ:i>.E|2| OlS^asi W 
agOISOl 2* IX ic » LHXI af IX 10 ../cm '21 E^^og iokeV UXI 2f 40kev2| OIIUXIS ^aSQ. 

fll^HOII 2|oH :^IOIS^,^aa|S SSsm atE^ »3F SAIOII Dg§^£iaefU|2| af6h»l01» mm. 2,' 5x 1 „ UIXl Of 
5x 10,5/cnij2| 4!£IS0ISS A^a ^gJShOI OhSSffl^; e^Ex^l2^ gfog^l OlS^gJOl 4»E SiCI. 0| oa 

§^£ie2i naiej oii= §e mm^a. oiaiM. cmos« sss ojioii si^isi g^s oisswi choh siesTofss 
iH^ sas gfi^h 2fa. 

Qm. ois^gj 2?. olsol ^oja ^S:mDmo\ ef 10 lhxi 120s §2} 2,^ soot; uiii at 95ot;oii>y 

311 fe. 01 SOI ^aa e^EflPieoi iq^ uIXI eOs SSJ gsot UXI e,^ IIOOtiOIIAI 3^ g 0|yi!(RTA)aD 

^Eia s^soi saaao) iijasDieuis •^^,^acf. 4i>/Eaiaia^oi ^iioiMa^oii chsn sdiisxi as 
SEWJi g^MS aa}<yAi^ mQ:>[ 91a. ^mm^^, 2,^ ^ioim^^ §35121 ^jhioii Q^ss^^ a7i£i(iaterai 

distance)OII g^gOl gfi:.^ egHXI^Ei ^SS if^^3f:>| ?|oHAi exH^S^fS ^J|Sf2 ^Pg'H 

3H<yA|3|3| 9l8f0<). ?IIO|eiS=0li CH3H 4;>/Eai£! 3^01 Si!!£|I| a^SAH aoi« §fi:)h SiCf. 

0I6K g^gsi safiihg E 12 mil 14011 msi ^tfg&a. 

E i2fe g^goi ^aa 4::^/Eaie!S^oi c^as^'aissfog g^=oi mi^zi^ g^g^s ueilh^ Esoia e 
12011 EAia Ufa i>oi. g^gs sfvg^tfsy o\u&[ m^s°^.s. ^^lacKonaoi. g(A)2i j.f^?i?r). 



01 Hh^^ighQ. bHfS!gf:Hife. :HioiMa^ g^a^a cjnoii chsh gi^aop^ sf o.suh 014^01 ac^ &a: Dim 
s^oiiA<{^. dbXfSdig^ ^50im). mm aoit :)iioies^ *^ isa^ai ^jhioii chsh a? 2dH:?^ bh^2!3K:>. 
E i4fe Tiioisa^oii CH6H sjte g^s 8^^^s§ u&ya. siSiOl ai'is 4iXt2i ^sa#:jt sixHsi x^3^aa. 

SSfSfSS gillOl gCHUIl 2im §ES S^Sa Sh<iU|3|fe OfSH&^tfSJ SfAtSOl:)} ^ojSjog g§aa. OiEi 

M. MgHii^iasi ^ss S4fAi5i3i 9ioH/dfe. JnoiMs^ g^2i #cH:Jh a«i eas sa^o^xl 

721 bs uBa)fe. ti\9i SOI. 0.05U ms xisaa. 
01x11. s ^Aioiioii cHst BSHyaa §xH£ioii a& mm aioias e 23 mxi zem ssshoi ^s&a. 

E 23S a,' SOkeVSI ^gJOIIUIlS 5x i( „/cm j2l E^g^S e!0IS(4i>:/EaieiS^M SSS^:)| g^g)§ ^ 

eioFin. 2f 120M §2h 2f 8oo"C(i!ig?i:j|): 30s m2i ^ 850Xi(m±m9{7\): a? 10s se} a* 900t;(Sri:S9i3i): 

Efe at 30^ a,' 850t:(iih:tS?):)| )2| ^ZIES gxH£l« ^S8^0^ I||2Ea N-jSH^ Ma!W:iiEIOII 010198 UB 

E 24fe a^ 50keV2| ^gJOIILillS at 5x u „/cni , Efe at ix ic ,./cm j°l E^^os eiOlSCiiiili/EeiiaiS^g SSSf 
«^S)S ^. af 10£ §2.^ ef 1050lC(il:i^&?i:7l )OII/H 3^ € Oiyg(RTA)S 8^04 ^ISS N-i(Hti MS! 

ii>;£io« a& aioias u&aa. 

E 25fe af i5keV2| ^gJOIILHIlS af 5x k ,,/cni ^21 ESSES MS0|S(4;>:/Eaie!a^S S«S^:7| flff S^S)S 
^gJSh3. ef 120S set 2f 800t;(S4iS9i:7|): a? 30S S2h af 850"C(giba?l5l): a,' los Se^ a* 900X3 (a:i;S¥l 71 
): E^ at SOS SS.^ af 850t:(6.^:j^S9i:7|)S| a£|£ia 8V01 P-XHtt S§!!X| A,EiO|| a& QlOiaS 

E 26S a» l5keV°l ^gJOIIUXIM af 5x 1( ,,/cni ^ Efe af ix 1C „/cra ^SJ ELITES S^0IS(^>:/Eeil2!S^g §^ 
SPI ?l& g^g)g J^. af 10S set af lOSCCdlriiS^I^DOllAI RTAOII 2J6H fllSS P-XHS sghxi^aoii a& 

Qioias UEftua. 

E 23 mXI 260)1 U&yi ^SSolffe 0.05/M2i ^MM rHIOIMS^ l^afOll 2^ siasa. Olg S3fS^a 
if 4^ tifSf SOI. af 50keV°l ^gJOIiyxlg af 5x K Jem 2°i ESSES ejOISS ^gJohO) N-XHy Sa!XI>i6l« 

aiSK (IH(L = af O.ZAm). af 30g ^2} 850"C(i!4i Efe &tiiiS?l3l) LHXI 2f lOS ggh af QOOtJOiliSflUDSJ S2J 
8tOI|A1 SlSjSI S^£l?f ^ S^Cf. af 120S SSt af 8O0t:(SSS?i:7|)0IIA) SXH^IS^ SSSohOt. 

Sgaxir^as 2^H5^fe sis E 23ES¥a ^ 4^ SiCJ. ESSOI af 5x 1 .s/cm ,ES¥9 af ix ic Jem 
HH. H^S: g^S2l 3H<ya af<i^S af 10^ set af 1050t;(§r!iM?i:'l)2| RTAa A^go^01 gfmet §3fg ^2iD. 5x 10 
Jem z°i ESifES. af lOS Set af 1050t;(i!4iM?i:'l )OIIAH RTAS ^SS^fe 3!ESfe ggg8^0l Si!! Me«XI:i:a» 

m^sijn ss Eet m 4- sia. 

af l5keV2| ^gjOIIUXIS ef 5x l( ../cm ,2) ESSES SSOISS ^FSShOl P-XH^ SgHxi^^aS flISS (IH(L = ef 
0.24;ffli). af 30S set af 850"C(g4:S9l3l) UIXI ef lOS Set af 900'C(a4sS9i:'l )2| S^!8^0l|/c^ S2!2| mx^BiD\ ^ 
SS 4= 2ia. af 120S Set af 800'C(§4:S¥I3I) Efe ef 30S Set af 850lC(&ti!iS?l3l)0ll/d SXH£IS ^S6Ffe 31 

ESfe gggmol, S5! MeSXI^EHS sSHttCffe 2S E 25S¥EH m ^ 9lCi. ESSOl af Sx .sIS/cm ,S¥Ei af 1 
X 10 ,,/cm jWXI m:>im W. S.S OISOII CHSIIAHfe S^<L^O| OlSSI gSgo^01, E 26ES¥Ei ^ 4= ti\3i ^01 S5i 



B ^Aiaife F=0.24g m ^?S!og ^ gfg^MOl ^Sa^ 4^ 2ife g¥IUIO||Al £2 a>b+c. d>a+cm e^^3^fe iIf£fQia 3i 

MSI oiiAisie! song S0I01. 01 &A|0||:7^ s sssi g^is shsat as ohua. oiiaai. oi;yis f=o.iu m 

OflAife a. b. c. 3J d2| 2|2t°l 2^01 ^£J5!a. Qf&:)HIS, a. b. c, dfe F=0.24u ra ?fS!3fOIIAH£ S21 a>b+c. d>a+c 

m s^8^fe ci-e g^^s :)[m aa. om seisKJi. tiiois 5i= ^^g^etsi ^wKt) ai ?iioiea= =g}o| 

/=2II2JS^2| aaifeOI(g)fe a. b. c. SI dS| S^Oil Oidi Stf 4= aioffl. S ^AlOilOII ?HAia Sigoil 2S Oh 

LID. ^aa olss. ^aoiiuxi. ££g. % sxhei ^as a. b. c. d. f. a gsj ^siioii oef si^iagoiof ea. 

S ^AIOIIOII (US ?ll0|ea^°J Eg it>:/E5ll£Jg«2J §^01 ^Al ^glOII £|oH ^OIXPI (QISOII. OI8h §g2f 

8hO< OiaiSh OlS^gJ g*j£l°l ^SOII S!Oi SHOf §hQ. =, 3)101 = 130^ 5b}0)|a|21 7||0|MS^2| SfiiSJa 

gfxism g^gsi xH^s^ asM axi8Pi ?is} £a(&asi 3iioie a§§^£iaatoj ^M(f)m sish s^8h 
MS. 4fS2fss shiJi mson. 2am aoi qibsi oiga. nau. >iSia ssj ^^irai^^g ^seisdiscb 

yfi:!ifB gmsfE^ e!x^ a, b, c, ^ dsi ats tai a. qsi a, ois^a. iii asiai ssi §§23011 

CHSH 8J2I2I DmO\ 9\Sm 4» SiQ. 

OI8h. S ^AlOIPf OliniaiAlg 6l£ISOtoS^a >;B|S #t^SS g^Shfe gfgSD SBISt Ol^g SSStO. 

oil meiM g^goi ^s!a gosva iiai&^ ah<itsoii sign ofo ^^/cgigi §gf§ g^spi ¥)8h a^<i^afe 01 
s^gj. a*i£i iisspi sae tiioims^si ^oi. ^^aia g^si mo\. Jiioies^ saa^si m 
oil °ig8hot sashch. mo\ asg^agsios ssafe s ^aioiioii cos^, g^gsi af^^jii^.:?^ ^^asea 
ga^ea 2| lOdH LHxi loobHs 3911 4- 2ia(ags^£iee|o| ziaiej bdh^ sf^tsoii ©Ef «f6h3ii4*3f s:7he 
afe 2011 21). ^. ois^a m gna^aoii oiai s omoi siss 4^ sia. 

nam, ^eia soi oiiEisjAia 4!£iaaf2s saa^ sen oiioiiai, ?iioim aas^Eieofsi a^<!L^3ll4^fe ^i,^^ 
a}£iAi, ^iioisiaef eg^hoH/jjoi :Hioi^a=o| ^^stm g^ii8m g^goi aiyg^ss assht 
SXISI5I m& 2as s^shSAi ^:?i Maixi^iEisi ^soxHwajifB g^xism ?ssff:?i s:?i mm sag 

^. ?iioie ass^Eisanjisi g^g mt!tB m 'sis.ui Bsguisuisi g^g a^<i^ac^ ch s^smi i^^ 
ojaf/d. Maii>;a2i =?^m mxm^ sashoii/d aft^ae. asoiss ^iioiM&^sfajg ssh as&ct. & 
m, fisoissi atss gfxisfe sasjonAi aft^as. la^^isj MiSiariiEife sda ?«g sffea. 

9iioiMa^oii cHsi SAi £soi ^ifflaxi afe g^£fE. a§§^Eian|osva ga^^L^g ssh BS§^Eia(ehExipi 
g^gg s^1i^Al3^ ^.^^/Eaieis^g g^sife :)i^g oishsi sgg »is&o: •f<i^5ii4'2i b\q& »oioii pisi 
men y£«iPie°i s^s^Hsaf 1121a ag§6!£iaai Ahoisi Jtiaog g^goi dh^ e^sMi afthea. 

ee. 3iiaos^Ei ^£is:?ie2S2i ^6h5ii4'2i xiois eisH aaisi asaa. n gah. >;eis §21 ^ 
oisi fflsf g g^gois^gjAi Ms s9i(Rp)2i ^sj^f a^iSfg 4= 2101, 4:i/=aie!s« g&ijoph ^aaa 

the. &s§ oiinmAig ^£i=e}oi ^^s^oiiAH g§a g^. ^^eja oiinisiAig ^£isuisi g^ga 
4^ !l^£x^Ple^ul2| sft^3il4=:l^ rjiais s^'afd. ^si^ S2I feoi2j ^xi iy g^g oiB^gj m^m Rpsi ^xpi .-t 



IHlOlMS^Oil CHoH SAI £801 Sf^ 3^. OjIgjCH. ^AlOil 4(^h '-^.y. 

§^ g^ge £sm:?i ei^ti^g ^sm^ ^^soi A^g§ 4- v 



SE^ 2^ :HIO|eo|| 



£ 8(E)0il £A|g dh2f ^^OL g ^^B15! ^dlAFOlE Sgg OI§&Oil 2ioH /-^ 

mnow CHSH shsaxi a^a. oii^^. nmm ^^£,^m urn, «-^e^ mo\ 

EEFdfAi. £ 8(F)01I £AIS tif£f , ^^(310)0! ^^£12 g^gOi! v: .^a S 

ae. £ 8(G)0il £A|g! b^2^ ^^01. S^^a^Q|(310)2^ ^bg^^m^ ?|xlOil :\^^«S: 
SSSa. ^ ^AlOIIOllAi. £ 8(G)01I £A|S 2| ^eHesoii)^ :->/£:^ -. 

ai2iS^ AmiOil B S^e^OI ^S^a. S:i2f^H^. :i::ii/£21ieiS^2i iyti^'^ ■ 



rOOl aas ^^tiHtf (312)01 
.rH£f£ e^^S(311)IIf ^>/£ 



£ 15^ Sa£OIP, £ 15011 £AIS ^ eii XI ^ Ei rii r^: :ii Oi T Oi (L)( 1^ a^Sj :?«0|MSOI (L)^ 

sl^:?^«»4^(F)2^ sas) a :?<ioim^(w)§ 3>fea. sc«. 2.5L lhji x2\ c:^i^!•:^ :Hioiss=3f ^^xF^ag^ a^i 

Oil fi^SD: 01 O^SS J^=?2\ ^(o), OEHEAci A^« mj^^^ >:iO|e,Ti.:^ AfOISj axi8PI ?|gh) a 

a^oiojeG^xi(p) ^ (e^MS^ S^£X^Pie £^ SIS^ AK'i2| ^^X!o:;i ^.^j) ^EJto\oi^u\^(q)2\ i,^?jioia. a> 

£^A^. £ 15011 £AtS M|HX|-A.Qoj (2.5LX 2-f L)x W^^Ei (31^ 2-K)x Wv^Xi. ^ 6LW L«X| 7LWS1 g?|£| ^ 

£ 16S S ^AlOllOil inaF XliaESI^ a^£JyPI&M UBUcv ^9£0ia. & ISBI .v^js^^^f ::t:XfMdlS^ AhOIS] OF 
aa 2f 2/3L eiOl SSoha (£ ZOIIAI, F= 0.24g mOtI Ciioa a-aJ6g m). & v^AIOilCiJ CH§^ SSS^Oll SISH g^S^ S 
2|g (2/3LX 2+L)x W = 7/3LW0IO. (I}£^>M. S ^AlOtlOil -li-I] »^S^0il 2l.% g^iDe S^lg £ 15011 £Aia S2H 

sas^oii sjoH ssafe a^sa :iix[ i:»hs /id i-hxi i/3bH ^u. 

S ^AIOIIOII CHS §e:?l«SSS £ 15011 £a|@ -^dH2i 4iXffiLu /15 UiXI 2/SaH S^i^S 4^ S 
^AIOIIOII mEJt XllSa^ LSIOII SISH S^Q^ S^IS SXiI :,SiO{| CHS^ HHdII!?.! Xil2.= . ^sje m^l Xliet, gj OB 
mmm S2H2I LSiaa 7/I8 LHXI 1/3dHS i.^4:£|XI dtm ^ 2iCf. 

(^AIOII 4) 

0I5K B ^^S\ ^AIOII 4011 &^£xilSx|2| xii3&g,^as ^g§^a. 

£ 17(A) uxi i7(G)^ ^ ^AiojjO!! [^^^ H^£x^l^^xls xii^c^^ B^is uaya. s ^aioiioii i&e :>iioi 

£ 17(A)0il £A|^ H^2f ^01, E ^^SOI &h£X^i:7j B(401 ) . £^ &^£.t^l eOi? XIISS SSS^fe^Si 4:XF^£IS« 

(402). :>ilO!M6^fif^^(403). :>1l 01 M S ^(404) . ^ :HI0IM2'^ ^2^^(4G5)M gJ^^oPI ?^6H XKSEICK :>i|0ie7:j^-i 

(404)^ enseal -20^(4041 )3f grii&«^^(4043) AmiOil ^'Ejg ^' Effe&K4042) 3Ife^5^^ 3e-=?ia 5>£^ gi^^. 



i 

I 

§afE|Ef^^^(4042)^ aig^dl got (4041) g ^^(4043)01 OI^2j v :^ AH^ ^^§6^11 Si^S^ J^SSCj- 

. a2g^£ie^^(4041) ai Si^e!St(4043)0l AHS SJS6hS. § >ie!^a! ^ w .:£ICH. >1IO|e 2^(404)0] 

s:?fAma. 

:>j| 01^X1^(404)21 a^§^ai^Q|(4041)g P-;^y egHX!>.Ejoj goQii ^^Qir 0|£! SSSIl. N-aiB 

:HIOIMS^(404)^^01I. ^al^<i^sf^^ SE^ ^aieSSfOi^^ m9:^'{^J-. -^Eia. :HI 01^2^(404)21 *2 

S ^AIOIIOII n}m ^^^X\]^^x\^ F= O.ISura ^aiM MgmO) '^5(|^a. xi >- :3F0IEife a^3F SOI ^SSQ: 

a= 2t o.12u m: b= 2t o.03m m; c= ± 0.06m m; ai d= 0.25u m, OiD\M 2^ • .=iMS^(404)^^« Ei ^X^^dlg 
^(402)^fX|2i >1£|» UEILHOI; 2| :HIO|ea= '12Q|2| ^Mg i.^^l-LKrc; c-;^ 2| ±X[m^\^^(A02)Q{\ CHSH 

:HIO|ea = (404)§ ggSI-:?! ?|& SlDhaS UEHHH; dfe 2t ^«oj ijs^^i/, 17(C)). maFDIEl a UHXl dOll 

□ StSS AhggOil 216H. 3 ?|0|| g^st(406)S 5So^fe IHIO! MTi? -1(404 V' ^-Olfe 200 Ulll SOOnmlJF SQ. 

^Aldl 35f SOI. a^§^e.|^S[(407)^ sf^^:)|4,^^S^ (070^)011 2I5H ^.-^^a: i?(B)). S ^AldiOIIAi. QS§^ 
£I^Si^(407)S 2f 300 LHXI 400nm2| ll^SCf. 

as S^aiesK 407)01 ^AIOII 33^ OIIXl^ SZiofCHlAi 0{|X|SM^Cr(.- ]7{r .hix|9« g§2j ^gB m\ 

S2eK405) AFOIOII ;HXH£i^ :HI0! ea^(4C4) ^^Oil S : - ; : Xl^. 

aiiejs^osAi ag§^ai^sK408)S oisspi ?|oH>h. 4:>/Haii2is^^ i^aii.^ e ^aioiioiia^. ihioim 

a=*woi :?iesaoii PISH ^^o\ ohy s^aaFS >b:i/E£aieia^s ^hbi ^ei-^ii A^olHOllsol sissies 

OIISOI ^SSCf. 

£ 17(0)011 £AIS dh2^ aOj, 4i>i/E£lieiS^S gS6^7i 2.5H S^SOISOi ^i^^Cr. ^ «AIO||0|| 2|8^^. ^AlOtl 3 
2^ gai. ^^/^mo\<^^0\ S^ohoi £goi iJi>:/-3c!i£ig^S SSS (IHOil ^SSCf. BIB. ^A|0|| 33^ sss 

^gj^2i. gxH£IS21 eOl XHSSia. 

£ 17(E)0II £A|S H^2^ aOj, g SBIS ^£IAFOIES?S-S AFS»0!l 2I5H i:::d/£S! 3 ^^^0|| USSS^ ^EL|A^ 

oi£^^(409)oi sa^a. ^ ^Aioip^ j2gg2-^g>o^Aj EjEf^# ^^'6■^c^^^£. nggs^sj ssofi am 

&§axi a^a. oimai. s^^e. us. eoi ngs^^^o^ ^fss sio. 

^ ^AioiiojiAi. :hi 01 ^2 ^{404)01 di Af 01 xin&e m^sn. :>il0|Ma^(404) ^^Oll 

0101 Ai. £ 17(F)01I £AI9 Ufa SOL g2>aa9|(4IO)Oi if g^SOH -2!oH S^EC}. 

£ 17(G)0il £AIS bl^2f SOL ^^^m{4^^)0\ gerMa^^(4IO)2i rii&^mfe' -^xiOII ^. ^^^bH<y(412)0l 

Sefgae|(410)^^ i^/£^ e^Ma(411)Ul(}ll g^ea. e -^AIOIIOIIAI. £ 17(Ci)CHi £A|@ dF2f SOI 2t e^MS 
(411)01 :i^::^/£ai21S^0|| Olgmoi 5j 01 £ ^S^^S £cnggOI gSSm. 0!-:^-"i -^SS ffliijgroil 2|5H. ±J!tO{\ 2| 
6H a^OI CHBSI 4^ SID. 

S ^AIOIIOII 2ima, iae|(406)S :HIO|^a ^(404)^^0I1 ^;^§^a. TtE\M, ^^^«(411)0I >ll0|ea = (404)2f V-^ 

^9.^ £bH^£ICHdf£. ^^/£aiieiS^B MS(41 1 ) Oil UHxl^ ^X]\m Em :>ii^j; ^^1 2^(404) Hf &^^^01 ^^XISD. 

^2f5*og^ g ^Aioii^ ^Aioii 3SD ^iij^S2i ?ixioii mw CH mD\^^'^- m^\\m ^ sick 

iinii^^^. ^jAioiiofi nFd^ enMg(4ii)2j ^i-:f uii^yjiF :>i!OiMa^(404) AiO:''d! e^M yxia^:?i ?h§i oiadiei?? 



oil CHoH l:10 LHXI 1:100 01^^21 OilSi^ ewbph 4. o^Q. OlcH*h OilSs goH S^MS(411)M SSSOll 2J6H. IHI 

OIMS^(404)SI InSOl ^^XIS 4^ 

^Xll^^o^^ ^AlOli 3 ^ B ^AIOIIOIIAH e^^S(411)S ^ £1 § ^ ^^^l^^ g^^^a. Seh^S (410)011 CH& 
OilSdlSf ±XF^£IS^Oj| OllSbl AFOjOll x^OPh giaS. ^^MS^ OilS6hb B210\\ mO\ ^X[BE\ 

LHoii oiisso. 01 ^^\m oH^api ^mM. ^oi£ ^xF^dis^g ^^a^e ^s^^si ssoii aeis 391(410)011 
QI8H asisj oiiSiyi*!bi« ^igsh^ JHscoiiacH. asf^ai^et)* »iiii&oi d^^^s^•^i. 

^AIOII 3 a S ^AIOIIOII a§§^£ie^^2i S2i 351121 H!:?!^ i^::VSai21 Oil £loH S^£l^ 3^3^ 

dinsfoi 201 d^^s^s^a. ^aioii souai ^sa d^2^ aoi. sajxi^ei ^^oj ^^xims* e s§ 

a^s(:i:ii/Hal2ig^§ s^spi g^goie^gjsa gxHdisa §si ny3)m msb[d\ mmM. aa^^ieoii 
CH5H a^s^Bisorsi S21 sesi e 201 d^^2|5^a{d^^;s;3^:Hlfe ess^aeiHSi «f^^3ii4^si 

IOHH OlfeO. 

CH Si^e 3Biie! 91011 ^XH&^^Ml a^§^£I^Q|UI2i ^OIS g^S2| *^>>0| a S^^aCf. ^. 4:r/Haie!S 

2^011 2JoH S^Sfe S^Oll CHoH e^ai ^•'g I151I2]B:?IM J^g&^OI ^Sma. blliia* 3 F= 0.24U m ^?S|oh01IAl£ :H!0| 

MS^Sf ^XfgaiS^ AfO|2| Q^S^ St 0.16m m§£ SrOi:?! tlHSOII ag§^dlgs>2J 3ai2i3:?lfe 2f SOnm OiaFoj 5 

0! d^&2!§^[:^. naiejoi ^^§§21 3101 d^^5ig^G||. 01011 sish ME^B^\Bm si-^g^sfsi disoi 
8^:?l oHgoia. 

^Aioii 3 ai s ^Aiotioii 2ims, ags^ai^etoi ^^^i/naiais^s s^af^ xhs^ai Afsaa. ^jgf 
& iHSfe uz\BD\\^Q^m(om^)^' mm ss&a. ^aie se^ ^£ie:>iisOhfe(js .(ie jsi &s disaot sEfe diss 
ai as§ xHS2i 209VOI >^:iH@ 4i:ii/HBiiois^g s^sfi?! ¥i6H fflsi€iQ. ^Bi s:>!i s□^^ol Ahsa (ffl. -^aiss a^ 

§3f^ 3^011 diahOt S^SttS^SOl X|IS@D. 

C^AIO!! 5) 

oiaK j\&^^M so\(m^m^s\ M^\B)D\Bm ^ ssoii cus ahsxiisj^isi ^^oiis £ lae s^smoi 

£ I8S &I£X||§X|2| :HI 01 MS ^(507)21 ^Oj^^gOll QjoH 4^2" "hff (x-x' )o^ g&g, g ^^gOj| OB S^£fl|§XlS U 

aui^ &SSOIQ. 

£ 18011 £AIE e^EEx^lSxIfe SOI :?l&(501): SOI :?l E.K501 )^^OII 6^Sf9|(502): S^S^(503); SCIS^<504); 
4iXhg£IS^(505): :HIOIM^k§f m(506) ; :>ilOI M 2^(507) : :>llO|esi^ S2^^(508): ^::/£ai21S^ (509) : HgS 

^dlA^OI£Q|(510): Se^§39t(511): ^ ^^^9{5)2)^ gSSD. 

2,^ 4i^/£ai2]S^ (509)21 SS. ^. eiiiMS(512)0| -^^^dHii^KSEAl 2}^)3f ^mB\^m Q a gZil^ei 
(5l1)2f S^m^ Sg. ^AIOII 1 UIXI 421 21^^ a/£^= UEftHCf. SESl. £ 18011 £AI,S a^£x^lSxl Oil 

CL^dfAH. xHyS^ ^^¥011 ^£l^(U^§^ei^^-)0| SOI :?IEK501)^^0ij ^-XHSKa. me.\M, ^yA^OI£g§0i!A! 

XH^S^ ^^-^011 ^e'f?e|o| d! A^OI ^^oK£^ .TlgSS^Zi ^BmO. 3 SB. ^' £1 A^OI E-3| 

so. y!^(r>oi)5?j ^!i^>y|(50?)p'ii rii*. 



oloii ^^m. S2H2I SOI D\&m gsa evExiisxisi s^. aas^si s^ash (fuii) saaa 910H msjo.a^o, ^ 

dha ^^01. S ^AIOIIOII oaa. ^dlMOIHSfOI SOI ^ie(501)21 <i^S^a|(502)0ll EgSlfe 5S g.al8^0i 6!ai 
AfOI= S^SS e!& MaXIrirEI ^S£| SfSfg gJIiecf. 

(^AIOII 6) 

^AlOfl 1 LHXI 5fe ^ 3Ho| 2J§& ?(IO|es= a^ISI 21^3 ^^^(d) AFOIS) a^ipi paQ. ^aIOII 60IIA1 ^ 

eissh ^loisa^ AFoisi ei^g ^^=(d)o| zm&a sfsaigxis s 19(A). 19(B). 20. ii 21s s^^8^01 «g 

£ 19(A)fe S>EfllS»2| 51101^2 = 0, gg^gfCHI QjoH ^2,'&^&(X-X' )os gB@. ¥ 3H2| 3||0|eis= AhOISI 

t:?^ ^^s(d)o| 2bHaa (2d>t) ^aaisxig u&uife sssoiq. 
xHss s^aa. am. :HlOls^L^aa,^ ^ioiea=(606.607). a; ijiioi^ss gaeK608)oi 01 ^^^aoi^oi 

3IIO|eS = {606.607) AmiSJ 21^01 2| ^«(^, ^>/Heil21g»(60&v)2| S(d)2) 2UHHa = 2*>t0ia" 

?IIOIMa^(606.607)2| #S8fOI| CH8H ^2!g^tf(^. •?!|0IM20ISSf ')(X-X')S CBg :HIOIMS^a 2i ^ji£i«« .^1 
21 Tiaife £ 17(A)2| aS/H UEftfCf. - «^ r i 

as. 7ia(a)Ma ^ac^ cvosoii sjsh ags^eisa^oi ii^aa. ^iioieia^ ^^21 ass^a^afoi chsiis oh 
saoi gioi§ wmx\ oigf^ onsoi ^saa. ass^eiaa^o, uoixigg ^,3,0, ?iioiea= ii2!at(608)2j * 
soil ^ta. nau. e i9(a)oii eais am aoi, amsa 4:>/=eii2!S^s .#&8hte ss?s ^ ^HsTeise 51107 

Ma^{606.607) AfOIOIIAI g^act. 
£ 19(B)fe E 19(A)0II EAia S[Efll^52| S?^S|S0ID1. egHJI^EiSOi sj^g S^aoj 2d>t2| ^aWOIIAK 

SSI ^^./Haiejs^oi :>Hs ^>./=aie!os gdia^^). s 20 Efe s 21011 SAia &aoi xHsa ^ 91Q oiiaii 
. E 20011 EAia urn aoi. ^.^/Eaieis^g oiis goii sijsh seis 4» stcf. iL>/Eaiejs9.(6io)s *£i5Pi ^i*^ 

OlliJ^ E 1001! £A|a HF2f ^^01 ?l|0IMa^ §^0^ ^9|2| aS§^eiS9J£| UOtllS Hi318te OllSulf SA|Oll"~«i 

sa 4^ 2ioi. Oils B3ji°i s^m^ as ^Jirna. 

Qs:>iifc. aai^iioiMa^oi e 21011 EAia ufa eoi ib>/Eaie!a^ ajois a£i8fE^ ssa 4* 210. 
ol8^ BTiife ^Aioii 3011 ^sa b^2^ sssfs. zi°i sss ^^^sfa. 

4iAioii 1-4 *.6S efEflisxisi 3ieoi ^3^dis:?i&o^ amsm sixie^. ixes naoii ata onacn 

SIC :7ie Efe Anifoio!:?ieoi s afgoii ^m^ios 4= ojcf. ^ ' 

e ^Aioiioii sishs. 2| i^/Haie!s^o| ssg 3iio!^s=oj c«o« ^5!g.^i.^(x-x')oM asa bo^oiiai 

^a iJ/Efe gfe^s u&ya. lafajog. ^ /^aioiioii (I^s s^Ex^|§xl°J 2^ ^^/^aiej^^o, iio,x.(>.^r 
Eaiejs^oii 216H g^afe a^ioii &&)§ <Mg g^g 4:>/Eaiejs^s JHgs^ saio| :?s^q DTsi-Toi. 



m sffe ^r^/Eaieis^ (206)01 m^m ^ sich/h. ch a^^ioi hissd. 

UJ}^^^^, &xHy fiiQf:?^ aiQf^o^ ouni^Ai^ xH^§,^oi giol 0I5H& gfg s&oi ^sa 

(fflgoii. oils ai/sEfe ois^s gofoii eas^si a/3E^ ssoi g^xiea. 

s ^^goj ^ ^AlOllOil HFSfAl. g^ge ^<i^ * a^sfAPI^ gxHdIS OH. ^V£^IPI&2J ^IS^JhXI «^<^^0I OH 

Eaieis^si sioife >isis g«oj ^0121 ^aoii :hsj gsg>xi aoHS. ;gicHaoi as s&s m^o[^ soi 
^ s^gsj a ^Aioiioii ©sg, ass^aiesi nsiieiH:?!^ ^ sonm ol6^olHs aas^aissi naiaiss s!& ae 

se^asBfsi se5^:?^ soisFa. se&. :?iioie«o| ^.^ibx^b s»s^fe sshsi ^soii/h. xn?i§sss4e<sAC)s§si 

ss :±:>^/HEiieis^oi ziBsi nam goioh^ii ^oiiJ 4^ dwoi^^^h^ 21 ^^xF^ais^ afoisj :h£I<^. 
2| 4i^/Eeii&js^£i ^MD[ CH e QS§^e4^Qfoi sj2i£i:?i cEHgoii. ^£is:?ieoi insaxi an oi&a oii 

ssoii 21SH a^Q. oig>^s oiizieij s§s ssfoj :hioims^ ^^2\ ^@oii ss a^sfoii 9\m. 

4{£isoiisoii CHSH uaol 2ife xHss sas. 4:I^^^|g^^os 2f ssi »cH£ ^ssjog sfsaa. 

^ ^^ssi a ^Aioiioi! a>=a. ^^s^. Haiejs^, ihioi^s^oii s^lh se^ eHaEi::^^ sife g^gsj £gjs 01 
s^assoii 216H eAioii ^mm ^ 910, siif^^s, hsxh^s ^s ^21 ois^aaiwis xiiss 4^ sici. 

xipie^uisj g^gsj «f<i^:?j!4-Ma e jhss ^^sa. ^3^^^^, ^iioi^^^oii ch^^ g^gSEs ^ >Lr/Hsiio!g^ 

oil CHSh g^g^SS MAIOII ^SoKHSIE. IHIOlMS^Sj SSSf 9^ XH^S^^^SI g^g2] msm 9111. 



s ^^aoii mEk &S:xmx\^ ±j}me\'S^, :?iioie^haaf. rSi^/Eaieia^, a 4::^/Eaioia^oii 

^i.^^ s^^moi. s^s^g HfisoiiAH :hioim Ahsf^i^f s*moi. ^::/E5iiojs^2j a¥:?h 

:i::ii/Hfill2iS^0il 2] 6H S^Q^ S^OI i,^^£|CH. ±±/'^^\21^^2\ J\^m^^ ^ D\^Xi^m i^r^Al^a, 
S^S^^^2j 4^>:/Eail&jS^0il 2j6H S^£l^ 2^011 QioH ^ ±±/Ei^\^^^9\ S^^OI BDm ^ 9iQ , a3fS|o 

EE^K xH^g^^l e^^S A^0|2J >I£PF D\^n\ [Oi^Oil. E^D^ nx-li.^ g^>gS^>i^g«e AF0|2j I^jPi 

n 31!^ ?i^:?n tilCK :?i^y'-^£;0! ^i^ef^iM. 



±JiO\\ 2I8H g^afe S2!o| ^81 iLi/ = aiejg9S01| o,g„ g^g^ g^oi. dHdOII OiS.^ d^^/ = a|oi ae« 

21 a^lS msiMd\X\ an ^ o^^i OBSOII. 4^VHHaO(l CH& S^XiSS g:)hA|3II| aiQ 

a^sf» 4^ 2icf. §2f^^og. ga.§goi 2Jl^^!os ..^g ^ oicf, s^ui^ixi 
sg(capacitance)2i a3i:>j ©ef/d. sgfgoii lr^^^ ^jua sssi ss.^^E?f sf4^ac:^. 

s «S2i Si m^m aw^oi aoi ga»§oii o|5„ □o.g^ ^g^o, ^ ^^^^ 
ava ^jws?2i sflfe ggoii e^ssxi am. a a^ii iM^so\oi shp. ' 



?)ioie§aQ,.2j *«^h,o,;h» i^fe ^iiois. :i.>/=aia!. a! ^^/=ai2ioii e:>\^^e. sea asis s&shoi. 

feoi a§!oi HI 2 m^m m^si^ ^-/naisj aaoiw -b>^=aie!3} gaf3^o^. ^^i-i :gi 2 sea 4.x^s£ls«3^ s 
SAi9ife SJl^8^D1 xiiisaoii cAsm sis 01^:3 sife shExugJi. 

2. »i 1 swi 2io)/H. .!.>:/=aia sa2i Ha tis^ijf rii>^=aia aasi aa^ig g:)ui9i^ s 

3. HI 1 groii °i(MM, 4.01 4ii/=aia§^2i gv^) ^^^b^ 401 4:Xfsdis«s an sife ehsxus 

4. M 1 § yxi HI 3 mm cMj= gfCHi 9io\M. M 1 aaoii CHSH 4-5.gi8fs 4^:,, j,, , ™«o 
svEi ^>i/Haisis^o| kopf 4^:!| ixioisa^s srsH mJis^^ s^caisxi. 

5. HI 1 soil 9iO\M. ^:}\ HI 2 SaOl ^dS4^§ i^fe a^£X^|§xl. 
HI 1 soil 2iO|/H. 401 ^^/SaioiS^Jtt ^^bHfaS ^SS^SPI SHe esjeao, ^„ 

^21 aa4^oii SHimfe aiExii&xi. 



6 

Haieis 



7. HI 6 SfOII 9iOiM. 31101 ea = o, gg.^gfoil CJjoH g.^§fo£ asjego, o^x^g:^ c^D^ 

oiiAH 401 3iioiss=o, e^2f 401 3iioiMa^os«Q ^01X1 HHxia saissi &^ Moisi >^£|3^ ^:»r>iToi^a-S 
B¥2} ndin 401 s 4^31 rfcxiseig^oi 3iia Ahoisi 2j ysxiigji 



8. Ill 1 SrOII SICHAI, feOI 7)101 eg^oj ggftfoii qISIJ 4'2!& g^gfo^ ^eiMSSI m^m S8H SSSfe 
BSOII/d 5S!Sfi2| =01 &^PI TilOISa^SI &^2f 3£II1 feOI SSS^ * ^^Iij ±XhSdlS^2| 31IS MQ\°i 

' Tiaiaa 2J e^caisxi. 

' 9. HI 6 gfOII Zi.O\M. :HI0IMS^2| ggfifOII CHoH mSi S&Slfe 9aOIIAI. TIIOIMS 

^si zidin 40I sh^s^ a ^oi 4iXhg£is^2i :>iia Afoisi 7iBJij\, •fefiJi e^sais^cjsi 3iioisaois s^§8^ 
Tuoisa^si =aD e^£al§xl. 

10. m 1 sfoii saioi/H. ^ui ib^y'saisis^s ^ssft >;e!a slhsi g^s 21 i*tt3ii4':Jh &01 ejsai 
3iey2i g^ssi af6t3ii4'acf s e^Eaisii. 

11. Hi 10 soil SIOIAI, ^:>\ SUI2I g^gSI a}6t?(l4':'h ^Jl ySMPieUISI g^gSI a^<i^3^|4'°J 
2? 2HH LHXI a? lOOIiHei B^EXflSfl. 

12. HI 10 SOI! sioiAi, SOI aisaaias ssafc ycsisa. 

13. ;qi 12 8I0II 9io\M. ^:}\ ass^aisoi ^4^s§§ ss^si^ sfSEjdissi. 

a?» 14. Xll 12 S^OII 910\M. W3\ aSS^BISOl ef 50nm OlShSI 3ai9JH?ia 3^= &}£»IS». 

S^S 15. SI 1 &OII 9JiO]M. feOI TIIOIMS^ 32 fef^l ±>/ = eil2!S^2| SSOI 2SafOI| 2|5H BOIXIffl. 2 

s?9 16. »! 1 &CHI 9io\M, ^31 Ml 1 seos^Ei 4i>/=aie!s^2i aol:3^ 31101=3= 

SasiSI ^21 ^ 0.8 UIXI 2UHS1 &h£»l3XI. 

17. :2iJfS&l3^ % S&SI^ Sf£«l§r»S| jgi2g^SI2£>H , 

Ci^m ti£ISS| OllSIOfI QISH LHSOI 21^ JHSS ^EISI'I&^OII :£:IFS£IS^S tlSSf^ e^li: 
TllOieg^sl. Tlioisa^, * 71101^2= §ga|§ ^j} S^Shfe &SI; 

TllOiesi ggfSS Q} = fe 4:»S£IS^2f 91101 = 3^ Ah0|2| :>1£|MP CH S ¥J)II» DgS^aiSQfS SSS^fe 

9311; * 

fe^:"! TiioiEa^ ^►^si ESS a^oi HiTiaoi irxj^ais^oi ts§ iddjui a§§ ^£isat§ oigfs ollS6^s. 
gais^oii a^8^o^ i!<ya! ollS5^^s^ollA^ oiisoi 4^83^ aa§ ^assisi oig^a oiisbtiib s&stfe s^eaisxisi 

HI3Egfg. 

S?» 18. Xll 17 soil 2101-M. :^:£:/EaieiS^S SSSPI ¥I8H E^U S 2{S)E|g2| StUM Sfe g^gS 

Egjsife ois2cojcf5(|g 01 ^&s^ffl. 

^31 Tiioisa^oi E^u gy si^agsj shus sife g^gsi Egjoii sjoH m^Bm: 

^Ol JilOISa^ * &OI 4:>;/EaieJS^0ll CHoH E^LH Efe 5jAjjE|goj gfe g^gSI E2IS 0|i«^g,'OII e| 

6H -g-AIOI! ^^Hfe PiSTfllJ^xin 



tl?» 19. III17&0II 9lOiM. aS§^£ISS2f3f ?IIO|ea^£| A^OIOI| ?llO|es= *^ §o,mo| jhIHS >^^QIS 

20. ^XfSSIS^af Sas^M =?ms\^ S.^£fl| 

««s^2i aaaf a»8^fe »iisa 4^»o, go,g 4:»s£is^jtt g^sm sife ^vsaiei safe^sj mix-. 

§ ±W0lM2i g^oHl 2ife ±^/Ea|o! DiSJiSl^Si XII2S0II SgA|3|fe <aSOII 2|8H S^S^ I||2 «a 

oil :i.r^/£aioi ^^xlD^. 401 ^12 sas mi saoii ch8K)( 4i§ 2fs oi^n 9111. ^.-/seiiaisi sV*or.>- 

s^s^oi a fiaoiiAi 3^lo|sgaa,^3^ s^sf^ sife as ^sss ^saisxi. 

21. ^le&^oiiAi ^iioiMs^ oFsnoii mgs^ tiioim 1^210^;^. m\m ao<ofs e m^o, 
^5,1 ggat !^0M o,g„ gxiaji. 5),o,e gao.jjj jiioiea^s eaoii/H s iih sast s?fe ^lois sao^: aT 

2,^2foi ?iioi^ §30,^. m\mm^ * ^s,-§a9| «g 3 Mom mxms^m cHssft ^aiaaat^a^ ^^^^ 

22. m2isK)ii siCHM. ^»s£is«s Afoioii mss »sa^s ch ^nism. ftaaa-g jnoisaaa^ 

23. m2isKHi 21CH/H. ^:>i 2f 4.>:/=aias cH§sfe sejajs^af nam skme ^:)| ^iois a«°^s 
g*shE« aee a^^a3 -!.»s£ia^a e^usfl? aas si^jo^ aotsife bhsfig 

as ^gos 8te aiEfliifxi. 

24. m22SOI| 9lOiM. 3IIO|s 3=3}. ^.^Saiag 4^31 ^»S£IS^o, »^S^S SSE* S^^iil 
01 ^:>\ «SS^2f 4:»S£IS^ AfO|2| >iEH>1S SBIAISIfe 2S ^SSS 8^fc B^ESISXI. 

25. m23&0ll SiOiAI. 2| ^^/Eai2! S^S, = :i|0|eaaB|£| gg^Sf ^ 9I0II ?|X|8Kfl 71101= 

g^xl8^fe as ms3.s. 8hfe e^Eaisxi. 

26. m2iifoii sioiAi. 2,^ ^^/Eaisjg s^s3f :j.:^/saia M0121 s^uss m:nA\3\x\ dt°&M 
a:)|?^ i^^^a^ stfs^s m^sizm uiejif s^uah. ^^ifsi ?ia^^oi s±s^ as ^§os sfe e^Exiisxi. 

27. m21gOII 2i01A1. ^£|AhO|=St2f gasrog oi^OIXIH. 3ilOIMa^3J 4:^/ = aiei ?|0|| m^a^ 2S 



28. om^WM ?iioisa^ ohaNoii jugst ?iioim §setog;H. ?iioiE a^3f ?iioim ^aets m shsi 

212^01 9II0IM gaof. 7IIO|ea= 4'5!§gQ| 3 A^OIOII SJIohE^ CHSShfe 4'2!SaQj«3} onjfe ^-SIQS 

29. III28S0II 9iO\M. 4:X}S£|g^e A^OIOII fllgS S^g^e ^blSm. ffSS^S :HIO|e§Se|o| 

s[£«is».as mm^s. 8^fc e^Exiisxi. 

30. XII28&0II 9io\M. UD\ 2| 4::i;/=aieig Q^So^fe §aai^3} nam ajoiE tiiois gga^e 
s^eaj s^8^£^ et^an, a^e8^fe 4:X^s£ls^a auE^ eibb o^^ll^os a^acn ^0121 

31. Mism ?io\M. sn s! »i2 sa A^ol2l atst goi ohy on^oi as ^sss 8^fe s^exmsii. 
efEfli 4:»s£i§^s g«8ffc e3ii; 

?IIO|e Saof, 3tlO|e a= i! Tiioie a=^6^gaa^S ^» g«8^fe e3(|: 

3||0|e2| SgfSfS DJSfe :di»S£l§s- s ?1IOISa^ A^0|2| DiE\S.Q CH E %3HiS g?fe ESS a,^S S^SFfe 

a?» 33. si32»oii aiof/H. Eas afnf 3iioiMa^2i Ahoioii Jtioisa^ aaaioi jhxhs &^ehs m\ 
ea=2i *^&^oii Eaa 9^°^ oi¥oia 4i>yEaia ?«oiea= ^^21 q|o| g^ss fli:?i3h 
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